Effects of intranigral application of clinically-effective anticonvulsants on electroshock-induced seizures.
The authors sought to determine whether focal application of clinically-effective anticonvulsants to the substantia nigra produced anticonvulsant effects. To this end, the effects of phenobarbital, carbamazepine and phenytoin were examined on the electroshock seizure model in rats. Anticonvulsant efficacy was assessed by measuring the duration of tonic hindlimb extension before and after injection. It was found that application of phenobarbital into the nigra produced behavioral stereotypy and suppressed tonic hindlimb extension in a dose-dependent manner. These effects were spatially specific to the substantia nigra. By contrast, application of phenytoin or carbamazepine to the nigra produced neither anticonvulsant effects nor behavioral changes. Direct measurement of phenobarbital and carbamazepine in the substantia nigra showed that differences in concentration in the substantia nigra did not account for the lack of efficacy of carbamazepine. Moreover, concentrations of phenobarbital in the nigra after effective injection into the nigra exceeded concentrations in the nigra after effective systemic injections, by tenfold. Taken together, these data provide no compelling evidence that an action of the substantia nigra alone is sufficient to explain the therapeutic action of clinically-useful anticonvulsants.